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He did not, however, believe that volcanic eruptions or solar varia-
tions could adequately explain the observed long-term climatic warming
and the latitudinal pattern of the temperature change.

It is interesting to contemplate how much more forceful Callendar's
endorsement of his CC>2 hypothesis would have been if he had had
available the results of today's models. Although present climate
model simulations indicate a sensitivity about half that found by
Plass, they do project smaller temperature increases in the southern
hemisphere (due presumably to ocean inertia and albedo effects) , provide
for regions of both increasing and decreasing precipitation, and
indicate that there should indeed be a large polar amplification of the
C02-induced global temperature increase. Predictions and observa-
tions would have seemed to be in agreement, and detection might have
been claimed.

Perhaps quite fortunately, the absence of present-day model results
and the lag in theoretical understanding prevented a consensus from
developing, however, for later in 1961, J. Murray Mitchell, Jr.,
presented his now classic paper on global temperature trends. This
paper reanalyzed the data on temperatures of the previous hundred years
and found that the previously claimed warming, when properly weighted
by area, was not really as large as had been thought by Callendar
(1961) and Willett (1950). This finding actually would have improved
Callendar!s agreement with today's model results. More importantly,
however, Mitchell found that the climate during the 1950s was, in fact,
cooling (see Figure 5.2) at a time when the C02 trend should have
exerted a warming influence.* The reversal in temperature trends found
by Mitchell set the stage for intensive efforts during the last 20
years to untangle the web of factors that influence the climate.

The extensive monitoring, research, and analysis since then has
taught us several lessons that should enable us to set a course for
identifying the projected C02-induced climate response. This chapter
will review some of the diagnostic studies that have been performed and
the problems that have arisen in the attempt to detect CO2~induced
surf ace-air-temperature change. The chapter is not intended to serve
as a comprehensive review of all studies analyzing the climate of the
last 100 years but rather attempts to point out general problems and to
use selected studies to illustrate how difficult these problems are to
resolve and where we stand now with regard to identifying the climatic
effects of increasing CC>2 concentrations.

5.2.2 Requirements for Identifying CO^-Induced Climate Change

To achieve widespread confidence in the projected climatic effects of
increasing CO2 concentrations, both a consensus of climate model

Concentrations were increasing relatively slowly, so very little
warming should actually have been expected during this period. The
cooling, however, is deserving of explanation.